
Background/Objective:  
Delays in the time to surgery, chemotherapy, and radiotherapy have each been shown to impair overall survival in 
breast cancer patients. Neoadjuvant and adjuvant chemotherapy confer equivalent survival, but it remains 
unknown which approach facilitates faster completion of treatment. If either setting were to result in a significant 
delay, it could have survival implications. In this study, we aimed to examine the time it takes patients to start and 
complete breast cancer treatment when undergoing neoadjuvant chemotherapy (NAC) versus adjuvant 
chemotherapy (AC).  
  
Methods:  
Women ≥18 years old with non-recurrent, noninflammatory, clinical stage I-III breast cancer diagnosed from 
2004-2015 whose treatment course included both surgery and chemotherapy were reviewed from the National 
Cancer Database (NCDB).  Patients were divided into two groups; those undergoing NAC and those having AC.  
Comparisons between the two groups were performed using Student’s t-test and chi-square test.  
 
Results: 
There were 155,606 women who met inclusion criteria. Of these, 28,241 patients received NAC and 127,365 
patients received AC. Patients undergoing NAC had higher clinical T stage (35.8% T3/4 vs 4.9% T3/4) and higher 
clinical N stage (14.4% N2/3 vs 3.7% N2/3) compared to those having AC. Time to start treatment was longer in 
the NAC group (35.6 vs 33.4 days unadjusted, p<0.0001; 36.1 vs 35.4 days adjusted, p=0.15). Time to 
radiotherapy was longer in patients undergoing NAC (243.2 vs 208.7 days unadjusted, p<0.0001; 240.8 vs 218.2 
days adjusted, p<0.0001), and time to endocrine therapy was also longer in patients undergoing NAC (305.4 vs 
268.3 days unadjusted, p<0.0001; 301.6 vs 275.7 days adjusted, p<0.0001).  Average length of stay was similar in 
both groups (NAC 1.61 ± 4.93 days compared to AC 1.28 ± 5.90 days, p=0.14). In the NAC group versus AC 
group, rates of unplanned readmission (1.2% vs 1.7%, p=<0.0001), 30-day mortality (0.04% vs 0.01%, p=0.18), 
and 90-day mortality (0.30% vs 0.08%, p=0.0002) were similar. NAC was not an independent predictor of 
increased length of stay, but was associated with a lower risk of readmission (OR 0.5, 95% CI 0.44-0.59) and a 
higher risk of 30 and 90-day mortality (OR 2.74, 95% CI 1.18-6.36 and OR 5.0, 95% CI 2.66-9.29). 
  
Conclusion:   
Although NAC and AC confer equivalent survival in prospective randomized trials, NAC is not more efficient in 
getting patients through treatment when compared to AC, and NAC patients do not start treatment more quickly 
after diagnosis.  While times from biopsy to radiotherapy and endocrine therapy are significantly longer in the 
setting of NAC, these times are not due to longer hospital stays or readmissions. Although there are clear 
indications for administering NAC versus AC, rapidity of treatment should not be considered a benefit of giving 
chemotherapy preoperatively.  
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•  Results from NSABP B-18 and B-27 have demonstrated that there is no difference in overall survival in the 

setting of neoadjuvant chemotherapy versus adjuvant chemotherapy in the treatment of breast cancer 
•  While we do have studies examining delays to surgery (Bleicher et al, 2016) and delays to adjuvant 

chemotherapy (Lohrisch et al, 2006 & Chavez-MacGregor et al, 2016), there is little data available regarding the 
time it takes patients to start and complete their breast cancer treatment when undergoing neoadjuvant versus 
adjuvant chemotherapy 

•  Patients often want to start treatment as soon as possible, and also often inquire as to the total length of 
treatment that will be required. In certain cases, medical oncologists recommend neoadjuvant chemotherapy 
with the thought that this will start treatment sooner than if surgery is the first modality, and may get patients 
through their treatment course faster than if they proceed to surgery first, followed by adjuvant chemotherapy.  

  
 

  
•  Inclusion criteria: Women ≥18 years old with non-recurrent, noninflammatory, clinical stage I-III breast cancer 

diagnosed from 2004-2015 having both surgery and chemotherapy in the National Cancer Database (NCDB) 
•  Exclusions: Males, patients with recurrent disease, non-breast cancers or multiple tumors, patients treated with 

neoadjuvant hormone therapy and/or neoadjuvant radiotherapy 
•  Patients were divided into two groups; those undergoing NAC and those having AC, and were then further 

stratified based on treatment sequence (see Table 2) 
•  Treatment times were measured from biopsy to: Date of first treatment, start of radiotherapy and start of 

endocrine therapy 
•  Treatment times were adjusted for facility volume, age, race, education, insurance, income, urban/rural setting, 

facility distance, treated at more than one facility, Charlson comorbidity index, histology, grade, clinical T stage, 
clinical N stage, AJCC clinical stage, pathologic T stage, pathologic N stage, and phenotype (ER/PR/HER2) 

•  Outcomes and predictors of longer treatment times were examined 
•  Comparisons between NAC and AC were performed using Student’s t-test and chi-square test 
•  Propensity score-weighted logistic regression models were fitted 
 

•  Patients undergoing treatment with NAC do not start treatment significantly sooner compared to those proceeding 
directly to surgery, even after adjustment for multiple variables 

•  Times from biopsy to radiotherapy and from biopsy to endocrine therapy are significantly longer in patients undergoing 
NAC versus AC 

•  There were no clinically significant differences in length of inpatient stay, rates of readmission, 30-day mortality or 90-
day mortality  

 
•  Neoadjuvant chemotherapy does not expedite the start or total time course of treatment and so rapidity of 

treatment should not be considered a benefit of giving chemotherapy preoperatively. 

Table 3a. Unmatched Time Comparison 

NAC mean (days) AC mean (days) p-value ∆ 

Biopsy to First Treatment 35.6 ± 27.5 33.4 ± 22.9 <0.0001 2.2 

Biopsy to Radiation 243.2 ± 58.8 208.7 ± 54.6 <0.0001 34.5 

Biopsy to Endocrine 305.4 ± 77.6 268.3 ± 71.1 <0.0001 37.1 

Table 3b. Propensity Score Matched Time Comparison 

NAC mean (days) AC mean (days) p-value ∆ 

Biopsy to First Treatment 36.1 ± 30.8 35.4 ± 25.7 0.15 0.7 

Biopsy to Radiation 240.8 ± 59.2 218.2 ± 56.6 <0.0001 22.6 

Biopsy to Endocrine 301.6 ± 70.4 275.7 ± 66.5 <0.0001 25.9 
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Table 2. Characterization of Patients Based on Treatment 
Sequence 

Neoadjuvant Adjuvant  
Key: 
B = Biopsy 
S = Surgery 
C = Chemotherapy 
R = Radiotherapy 
E = Endocrine therapy 
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Time from bx to endocrine tx           Time from bx to endocrine tx              

Figure 2. Outcomes 

Table 4.  Independent Predictors of increased Length of Stay, Readmission & Mortality 

é LOS é Readmission é  30-day Mortality é 90-day  Mortality 

Neoadjuvant chemotherapy ✓ ✓ 

Black race ✓ ✓ ✓ 

Hispanic ethnicity ✓ 

Older age ✓ 

Higher income ✓ ✓ ✓ 

Charlson comorbidity score 2 ✓ ✓ ✓ 

Charlson comorbidity score 3 ✓ ✓ 

Facility distance 25-50 miles ✓ 

HER2 positive, HR negative disease ✓ 

Table 1. Demographics 

Overall 
(N=155606)  

NAC 
(N=28,241) 

AC 
(N=127,365) 

P-value 

N % N % N % 

Facility Volume 

  Low (0-50 cases/yr)  
117716 75.65 20908 74.03 96808 76.01 <.0001 

  Mid (51-100 cases/yr) 
28945 18.60 5988 21.20 22957 18.02   

  High (> 100 cases/yr) 
8945 5.75 1345 4.76 7600 5.97   

Age, mean ± SD 
54.36 ± 11.28 51.93 ± 11.58 54.90 ± 11.14 

Race/Ethnicity 

  Caucasian 
116400 74.80 18821 66.64 97579 76.61 <.0001 

  Black 
21398 13.75 5319 18.83 16079 12.62   

  Hispanic 
9671 6.22 2448 8.67 7223 5.67   

  API 
5688 3.66 1141 4.04 4547 3.57   

  Other/Unknown 
2449 1.57 512 1.81 1937 1.52   

Education 

  21% or more 
23558 15.20 5141 18.29 18417 14.51 <.0001 

  13% - 20.9% 
37575 24.20 7146 25.43 30369 23.93   

  7% - 12.9% 
50883 32.83 8856 31.51 42027 33.12   

  Less than 7% 
43042 27.77 6960 24.77 36082 28.43   

Insurance 

  Not Insured 
4530 2.91 1405 4.98 3125 2.45 <.0001 

  Private Insuracnce 
102627 65.95 17907 63.41 84720 66.52   

  Medicaid 
13916 8.94 3760 13.31 10156 7.97   

  Medicare 
31102 19.99 4472 15.84 26630 20.91   

  Other Government 
1751 1.13 324 1.15 1427 1.12   

  Unknown 
1680 1.08 373 1.32 1307 1.03   

Income 

  Less than $38,000 
24203 15.62 4984 17.74 19219 15.15 <.0001 

  $38,000 - $47,999 
33145 21.39 6141 21.86 27004 21.29   

  $48,000 - $62,999 
41486 26.77 7536 26.82 33950 26.76   

  $63,000+ 
56112 36.21 9436 33.58 46676 36.80   

Urban/Rural 

  Metro 
130651 86.11 24127 87.73 106524 85.75 <.0001 

  Urban 
18708 12.33 3017 10.97 15691 12.63   

  Rural 2372 1.56 356 1.29 2016 1.62   

Facility Distance (miles) 

  < 25 
127811 82.47 22897 81.51 104914 82.69 <.0001 

  25-50 
17061 11.01 3034 10.80 14027 11.06   

  50-75 
4793 3.09 927 3.30 3866 3.05   

  > 75 
5306 3.42 1232 4.39 4074 3.21   

Treated at >1  facility 

  No 
123765 79.54 21834 77.31 101931 80.03 <.0001 

  Yes 
31841 20.46 6407 22.69 25434 19.97   

Charlson Comorbidity Index 

  0 
133123 85.55 24852 88.00 108271 85.01 <.0001 

  1 
19001 12.21 2885 10.22 16116 12.65   

  2 
2847 1.83 403 1.43 2444 1.92   

  3 
635 0.41 101 0.36 534 0.42   

Histology 

  Ductal 
134553 86.47 24627 87.20 109926 86.31 <.0001 

  Lobular 
11062 7.11 1772 6.27 9290 7.29   

  Other/Unknown 
9991 6.42 1842 6.52 8149 6.40   

Grade 

  Grade 1 
12672 8.14 1564 5.54 11308 8.72 <.0001 

  Garde 2 
55677 35.78 9121 32.30 46556 36.55   

  Grade 3 & 4 
80522 51.75 15539 55.02 64983 51.02   

  Unknown 
6735 4.33 2017 7.14 4718 3.70   

Clinical T Stage 

  0 
122 0.08 40 0.14 82 0.06 <.0001 

  1 
73290 47.10 3926 13.90 69364 54.46   

  2 
63701 40.94 13839 49.00 49862 39.15   

  3 
12797 8.22 7251 25.68 5546 4.35   

  4 
3574 2.30 2869 10.16 705 0.55   

Clinical N Stage 

  0 
111546 71.68 11475 40.63 100071 78.57 <.0001 

  1 
30930 19.88 12041 42.64 18889 14.83   

  2 
6044 3.88 2689 9.52 3355 2.63   

  3 
2737 1.76 1363 4.83 1374 1.08   

AJCC Clinical Stage 

  I 
64258 41.30 2106 7.46 62152 48.80 <.0001 

  II  
74083 47.61 16268 57.61 57815 45.39   

  III 
17263 11.09 9866 34.94 7397 5.81   

Molecular Marker Status 

  HER2+, HR+ 
11676 11.20 2149 10.96 9527 11.25 <.0001 

  HER2+, HR- 
7948 7.62 1927 9.82 6021 7.11   

  HER2-,HR+ 
58377 55.98 9185 46.83 49192 58.10   

  HER2-,HR- 
26274 25.20 6353 32.39 19921 23.53   

Figure 1. Forest Plots Demonstrating Factors that Influence Treatment Times 
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